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Objectives. This study investigated serial changes in regional 
right ventricular f ee wall and interventricular septal wall lengths 
during the first 4 to 5 years after an index anterior wall myocar- 
dial infarction. 
Background. We previously demonstrated that remodeling after 
anterior wall myocardial infarction was a biventricular process; 
however, regional changes in biventricular topology were ant 
investigated. 
Methods. Serial electron beam computed tomographic scan- 
ning was performed in 19 patients at five times (hospital dis- 
charge and at 6 weeks, 6months, 1year and 4 to 5 years) after an 
index anterior wall myocardial infarction, and global and regional 
right ventricular f ee wall and interventricular septal wall lengths 
were quantified. 
Results. At a mean (±SD) of 1,642 ± 171 days (4 to 5 years) 
after infarction, global end-diastolic and end-systolic right ven- 
tricular free wall and interventricular septal wall lengths in- 
creased in paraUei by ~3% to 23% as global left and right 
ventricular volumes increased 22% to 29% from hospital dis- 
charge to 4 to 5 years after infarction. When global right ventric- 
ular free wall was compared with interventricu|ar septal wall 
lengths, percent increases at end-diastole and end-systole were 
not statistically different at any time during the study period. 
Distinct regional changes in both right ventricular free wall and 
interventricular septal wall lengths after infarction were most 
dramatic during the first 6 weeks and primarily confined to the 
most apical levels. However, further and significant increases in 
both were observed by 4 to 5 years after infarction. 
Conclusions. Changes in both right ventricular free wall and 
interventricular septal wall lengths were apparent during the 4 to 
5 years after the index anterior wall infarction, and the combina- 
tion of both contributed to global increases in right and left 
ventricular chamber volumes. Regional changes in both right 
ventricular free wall and interventricular septal wall lengths were 
almost exclusively confined to their respective apices and pro. 
gressed generally in parallel; however, the cause-and-effect rela- 
tion remains speculative at the present ime. 
(J Am Coil Cardiol 1995;26:394-400) 
Right ventricular dilation after isolated left ventricular infarc- 
tion has been reported in the clinical situation but has been 
attributed to increased right ventricular afterload secondary to 
severe left ventricular dysfunction (1-3). Alterations in right 
ventricular volumes and geometry after left-sided infarction 
have been reported as a result of septa! ischemia or infarction 
(4) or as a result of right ventricular apical free wall infarction 
after anterior infarction (5). These observations suggest aclear 
interdependence b tween left ventdcular size and function 
after infarction and right ventricular size and function. How- 
ever, long-term changes in right ventricular volume after left 
ventricular infarction may represent short- and long-term 
changes in both the shared interventricular septal surface as 
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well as the right ventricular f ee wall. We previously reported 
(6) that global changes occur in both left and right ventricular 
chamber volumes during the first year after an initial infarc- 
tion, regardless of infarct location, but that the magnitude of 
these changes was greater after anterior than inferior infarc- 
tion. It was speculated that cardiac remodeling, especially after 
anterior wall left ventricular infarction, was a biventricular 
process; however, no regional changes in left and right ventric- 
ular topology were investigated. 
The purpose of the current investigation was to determine 
absolute and relative changes in right ventricular f ee wall and 
interventrieular septal wall lengths as contributors to right 
ventricular emodeling and to extend our serial observations 
out to 4 to 5 years after infarction. Nineteen patients who 
underwent serial electron beam computed tomographic scan- 
ning after an index anterior wall myocardial infarction formed 
the basis for the study. 
Methods 
Patient selection and entry criteria. Patients admitted to 
the coronary care unit at the Mayo Clinic within t to 3 days of 
an acute Q wave anterior wall myocardial infarction on the 
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basis of clinical, electrocardiographic (ECG) and enzymatic 
criteria were identified as possible candidates for study (6,7). 
Patients were ineligible if they had a previous myocardial 
infarction, historical or physical examination findings consis- 
tent with left-sided valvular stenosis or regurgitation judged 
clinically or echocardiographically greater than mild, hemody- 
namic instability, congestive heart failure, untreated hyperten- 
sion or renal insufficiency. Concomitant therapy with nitrates, 
beta-adrenergic blocking agents or calcium channel antago- 
nists, alone or in combination, was not considered an exclusion 
criterion. Before entry into the research protocol, each patient 
signed an Institutional Review Board-approved consent form 
for serial electron beam computed tomographie studies. 
Cardiac imaging. Electron beam computed tomography 
(or Ultrafast CT, Imatron Inc.) scanning was performed in 
each subject as previously described in detail by our laboratory 
(6-12). After positioning of the patient to facilitate polytomo- 
graphic imaging in the transverse cardiac (or "short") axis and 
assessment of "circulation (or arm-tongue) time" (10), a 
powered injector delivered an intravenous infusion of nonionic 
contrast medium (Iopamidol-370, Bristol Myers Squibb) for 
20 s. Imaging, initiated at the ECG R wave, consisted of 13 
consecutive frames through the cardiac ycle at six separate 
tomographic levels (center-to-center distance between levels 
of 1.0 era). After a 2 to 5 rain interval, the scanning table was 
moved 6 era, and the sequence was repeated. Thus, the 
complete set of images consisted of 12 consecutive sets of 
tomographic images commencing atthe right ventricular out- 
flow tract and proceeding caudad through the left and right 
ventricular apices. The total iodinated contrast load per pa- 
tient for each imaging session was -1.5 ml/kg. Tomographic 
images were acquired using a 360 x 360 matrix with a 350-ram 
scanning field of view; thus, each square pixel area was 
nominally 0.94 mm 2. Patients were scheduled for scanning at 
five times after index myocardial infarction: hospital discharge, 
6 weeks, 6 months, 1 year and 4 to 5 years. 
Determination of global chamber volumes and regional 
right ventricular free wall and interventricular septal wall 
lengths. Data were analyzed in an identical fashion for all 
patients for each of the five serial electron beam computed 
tomographic studies. At each tomographic level the ventricular 
endocardial and epicardial surfaces were identified and 
planimetered from each consecntive scan acquired through the 
cardiac ycle using a previously validated algorithm (9,11,12). 
The endocardial nd epicardial surface areas were converted 
to tomographic volumes after multiplying by the center-to- 
center distance between images (1 cm); the data were then 
entered into a unique computer-based relational data base 
developed inour laboratory (13). This data base stores the x,y,z 
loci of 64 evenly spaced points over a 360 ° (circular) arc 
representing the fight and left ventricular contours (or bor- 
ders) for each tomographic level at each phase of the cardiac 
cycle. The end-systolic (image contour temporally related to 
the R wave on the ECG) and the end-diastolic (smallest 
chamber volume during the cardiac ycle) scans were identified 
at each tomographic level (9,11,12). Global (or total) chamber 
volumes were determined bysumming the tomographic cham- 
ber (end-diastolic or end-systolic) volumes over all slices 
(modified Simpson's rule) from the right or left ventricular 
apices though the respective ventricular outflow tracts 
(9,11,12,14). This generally constituted analysis of up to 12 
consecutive tomographic slices per study, depending on the 
overall ong-axis dimensions of each ventricle. 
For analysis of regional right vcntricular and interventricu- 
lar septal engths, each right/left ventricular image was ana- 
lyzed from short-axis images in which both surfaces could be 
assessed in the same image and were distinctly and uniquely 
separable by identification of fiducial points at the junctions of 
the right ventricular free wall to the left ventricle anteriorly 
and posteriorly, respectively. Requiring clear definition of the 
right ventricular f ee wall and interventricular septum in each 
image necessitated xcluding from regional analysis the two or 
three right ventricular tomographic levels cephalad to the base 
of the aortic valve and the one or two levels of the left ventricle 
at the apex, where the full extent of the interventricular septum 
cannot be clearly delineated because of volume-averaging 
image artifacts. All right and left ventricular tomographic 
contours from each serial study in a given patient were 
displayed on a computer screen for review. The initial right 
ventricular level chosen for regional analysis was determined 
on the basis of anatomic features common to all serial studies, 
such as position of insertion of the right ventricle to the 
anterior interventricular septum, and well known left ventric- 
ular landmarks, uch as position of the left ventricular papillary 
muscles (11). Localization of the appropriate fidudal points 
was done using methods described previously (7,9,11,12). 
Therefore, for uniformity of data analysis and for an objective 
comparison among and between serial studies in each subject, 
quantitative analysis of right ventricular free wall and interven- 
tricular septal lengths were performed at six contiguous short- 
axis levels that spanned from caudad of the aortic valve plane 
to just cephalad of the absolute right/left ventricular apices. 
The tomographic right ventricular f ee wall and interventricu- 
lar septal wall lengths were determined bydirect queries to the 
data base as the sum of individual engths between loci 
(roughly 5 to 6 ° of arc apart) representing the epicardial 
surfaces of each contained between the two fiducial points 
(Fig. 1). 
Statistical analysis. Data are presented as mean value __. 
SD. Statistical comparisons for all length and chamber volume 
data between visits were determined using a repeated mea- 
sures analysis of variance with a Student-Neumann-Keuls t 
test. If there were missing values for a scheduled visit, a general 
linear model was applied. This approach constructs hypothesis 
tests using the marginal sums of squares (also commonly called 
the adjusted sums of squares). A nonpaired Student t test was 
used for comparisons between right ventricular free wall and 
interventricular septal wall lengths at any given electron beam 
computed tomographic s an date. A value of p < 0.05 for a 
two-tailed test was defined as the level of statistical signifi- 
cance. 
JACC Vol. 26, No. 2 
. . . .  ; t:i~ l RICULAR LhNt_i IH5 AFI'ER INFARCq'ION August 1995:394-400 
Anterior 
Posterior 
o = Epicardial Centroid 
Figure 1. Schematic o f  short-axis electron beam tomogram at mid-left 
ventricle (LV). Once the epicardial centroid was defined, the fiducial 
markers for the anterior and posterior insertions of the right ventricle 
(RV) into the left ventricle defined the anatomic localizations for 
quantification f epicardial right ventricular free wall length (R) and 
epicardial interventricular septal wall ength (S). See text for details. 
Results 
Patient demographics. A total of 22 patients with an 
anterior wall myocardial infarction were originally entered into 
the protocol. Of this group, three patients were excluded from 
analysis because of suboptimal image data for definition of 
right ventricular free wall lengths at each of the six levels on 
the discharge electron beam computed tomographic scan. 
There were 17 patients who had completely analyzable (i.e., 
complete global and regional biventricular data) scans at 6 
weeks and 6 months after infarction, and 18 had completely 
analyzable scans at 1 year. Sixteen patients had scans at 4 to 5 
years (three failed to return as scheduled). Results are there- 
fore reported for a total of 19 patients (1 woman, 18 men; age 
range 44 to 77 years, mean [__.SD] 64 _ 10) initially identified 
at hospital discharge. At the time of initial presentation with 
anterior infarction, 10 patients received successful urgent 
percataneous transluminal angioplasty, 8 received intravenous 
thrombolytic therapy, and 1 received conventional therapy 
without initial attempts o establish reperfusion. As directed by 
their respective cardiologists, all patients had selective coro- 
nary angiography emergently or eleetively within 1 week of 
acute infarction, and all had a patent infarct-related coronary 
artery documented at the termination of the angiographic 
procedure as a result of the thrombolytie therapy or after 
Table l. Cardiac Variables After Index Myocardial Infarction 
direct coronary angioplasty, or both. Initial scanning was 
performed within 8 -+- 2 days, with follow-up scans at 56 _+ 15, 
210 +- 28, 377 -+ 28 and 1,642 _ 171 days after infarction. For 
purposes of discussion these scan dates are referred to as 
hospital discharge, 6weeks, 6 months, 1 year and 4 to 5 years, 
respectively. 
A majority of patients were taking beta-blockers and long- 
acting nitrates at each visit (12 and 11, respectively). Eight 
were taking calcium channel blocking agents. Two patients 
commenced an angiotensin-converting enzyme inhibitor (cap- 
topril) at 6 weeks after infarction. One patient had recurrent 
angina and underwent a successful second angioplasty of the 
infarct-related artery at 6 months after infarction; there was no 
recurrence of angina at 1 year. No patient developed uncon- 
trolled hypertension, progressive valvular egurgitation (on the 
basis of serial physical examination), underwent coronary 
artery bypass grafting or had recurrent myocardial infarction 
during follow-up. All patients were ambulatory and without 
symptoms or physical examination findings consistent with 
heart failure at the time of presentation to the hospital, at 
discharge or during the 4- to 5-year follow-up period. 
Hemodynamic variables and global eft and right chamber 
volumes. Patients remained in normal sinus rhythm at all 
times throughout the study period. Mean heart rate, mean 
arterial pressure (estimated from cuff measurements), mean 
global eft and right ventrieular end-diastolic and end-systolic 
volumes and global eft and right ventricular ejection fractions 
at each of the five electron beam computed tomographic scan 
dates are presented inTable 1. Data from a smaller sample of 
these patients regarding lobal left and right ventricular vol- 
umes and global left and right ventricular ejection fractions 
from discharge to 1 year have been previously published (6). 
Heart rate was significantly lower, and arterial pressure signif- 
icantly higher, at the 4- to 5-year study compared with the 
study done at baseline hospital discharge. Global eft and right 
ventricular chamber volumes demonstrated a progressive in- 
crease from hospital discharge to 4 to 5 years after index 
infarction (range 22% to 29%). Global left and right ventric- 
ular ejection fractions remained unchanged from hospital 
discharge during the 4- to 5-year study period. 
Discharge 6 wk 
(n = 19) in = 17) 
HR (beats/min) 71 ± 9 65 ± 12' 
BP (ram Hg) 82 -+ 7 83 ± 11 
LVEDV (ml) 140 ± 21 148 ± 24* 
LVESV (ml) 61 -+ 20 65 ± 18 
RVEDV (ml) 138 ± 24 147 _ 29 
RVESV (ml) 72 2 19 78 -+ 20 
6 mo l yr 4 to 5 yr 
(n = 17) (n = 18) (n = 16) 
63 ± ll* 62 ± It* 64 ± 10' 
89 ± 14 94 +- 14*t 92 ± 15*t 
157 ± 24* 174 ± 30*%$ 171 ± 30't$ 
71 ± 23* 83 ± 28"t$ 76 ± 25't$ 
152 ± 25* 157 ± 19' 169 ± 25"t$ 
78 ± 22 88 ± 22't$ 93 ± 19*t~: 
LVEF (%) 0.57 ± 0.11 0.57 _+ 0.09 0.56 ± 0.1l 0.54 ± 0.10 0.56 ± 0.09 
RVEF (%) 0.48 ± 0.10 0.47 ± 0.10 0.49 ±- 0.08 0.45 ± 0.10 0.45 +- 0.07 
*p < 0.05 versus hospital discharge, tp < 0.05 versus 6 weeks. :~p < 0.05 versus 6 months. All other values, p --- NS. Data presented are mean value __. SD. 
BP = mean arterial (cuff) pressure; EDV (ESV) = end-diastolic (end-systolic) volume; EF = ejection fraction; HR = heart rate; LV (RV) = left (right) 
ventricular. 
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Figure 2. Global (total) end-diastolic and end-systolic r ght ventricular 
free wall and interv~ntricular septal wall engths during the first 4 to 5 
yeazs after index anterior wall myocardial infarction. Discharge = 
hospital discharge; Data are mean value _+ SD. 
Global right ventricular free wall and septai wall lengths. 
Figure 2 shows the time course of serial changes in global 
(summed) end-diastolic and end-systolic right ventricular f ee 
wall and interventricular septal wall lengths for the six consec- 
utive tomographic levels examined. Global end-diastolic and 
end-systolic right ventricular free wall and interventricular 
septal wall lengths increased significantly in all instances from 
hospital discharge to the initial 6-week follow-up. After 6 
weeks there was a trend for progressive increases in lengths up 
to the 4- to 5-year follow-up, but the differences were significant 
only for the end-systolic nterventricular septal wall length. At a 
mean of 1,642 days after infarction, end-diastolic fight ventricular 
free wall and interventdcular septal wall lengths were 13% and 
19% increased from hospital discharge, respectively. For end- 
systolic lengths, the increases were 13% and 23%, respectively. 
However, comparing lobal right ventricular free wall versus 
interventricular septal wall changes, percent increases in global 
lengths at end-diastole and end-systole were not statistically 
different at any given time during the entire study period; that is, 
the relative increases insummed (total) fight ventricular f ee wall 
and interventricular septai wall lengths at each follow-up eriod 
tended to parallel each other. 
Regional right ventrieular free wall and septal wall lengths. 
Figure 3 shows serial values for regional (six levels) end- 
diastolic right ventricular free wall and interventricular septal 
wall lengths during the first 4 to 5 years after index anterior 
wall infarction. The level 1 (basal level) end-diastolic right 
ventricular free wall lengths were significantly increased by 6 
weeks after infarction but remained stable thereafter. Other- 
wise, there were no appreciable changes in right ventricular 
free wall or interventricular septal wall lengths after infarction 
in the first three (most basal) levels. However, there were 
distinct changes in both right ventricular free wall and inter- 
ventricular septal engths after infarction in the most apical 
levels (levels 4, 5 and 6). In particular, significant and persis- 
tent changes were seen by 6 weeks after infarction in the most 
apical level (level 6), with significant further increases in free 
wall and septal wall lengths manifested by 4 to 5 years after 
infarction. Figure 4 shows results from regional end-systolic 
right ventficular free wall and left ventricular septal wall 
lengths. These patterns were nearly identical to the changes 
noted earlier for end-diastolic free wall and septal wall lengtns 
Figure 3. Regional end-diastolic r ght ventricular free wall and inter- 
ventricular septal wall lengths during the first 4 to 5 years after index 
anterior wall myocardial infarction. Discharge = hospital discharge; 
data are mean value _ SD. 
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Figure 4. Regional end-systolic f ght ventricular free wall and inter- 
ventricular septai wall lengths during the first 4 to 5 years after index 
anterior wall myocardial infarction. Discharge ---- hospital discharge; 
data re mean value +__ SD. 
after infarction. As seen for the changes in global (summed) 
lengths, the fight ventricular f ee wall and interventricular 
septal wall changes appeared to progress in parallel. 
Discuss ion 
Conclusions. There are three major conclusions that can 
be derived on the basis of the data presented: 1)Confirmatory 
to our I; reviously published observation (6) in a smaller set of 
patient,,, right ventricular chamber volumes after an index 
anteric, r wall infarction increase serially in companion with 
in.creases in left ventricular chamber volumes. Infarct size 
quantified by technetium sestamibi in a previously presented 
group of 12 of the 19 patients with an anterior infarction 
included in the current data set was estimated to be on the 
order of 33% of the left ventricle (15). As shown in that report, 
infarct size at hospital discharge, even in the presence of 
infarct-related artery patency, is a major factor for the extent 
of postinfarction left ventricular remodeling. Presumably, pa- 
tients with even larger anterior infarcts may experience ~ven 
more pronounced long-term biventricular changes. 2) The 
right ventricular free and interventricular septal walls both 
increased in total (global) length after infarction and did so in 
a parallel fashion. Although changes in the interventrieular 
septal wall length may reflect direct lengthening ofthe septum 
from left ventricular remodeling, the concomitant changes in 
right ventficular f ee wall lengths are most consistent with a 
ventricular interdependence and confirm biventricular remod- 
eling after left ventfieular infarction. 3) The changes in free 
~all and septal wall lengths during remodeling were primarily 
confined to the apical segments of both ventricles. 
Contributors to biventricular emodeling after infarction. 
Reasons for parallel changes in right ventricular f ee wall and 
interventricular septal wall lengths primarily confined to the 
apical regions include several possibilities. The regional 
changes in interventrieular septal wall lengths are not surpris- 
ing because anterior infarction commonly involves the apex of 
the left ventricle. However, the topographic changes observed 
in the right ventricle are consistent with dilation seen in classic 
right ventricular volume overload (preload increase) whereby 
the right ventricle nlarges and dilates most consistently in the 
apical segments. The study by Zimmer et al. (16) showed that 
after infarction, myocytes from the left ventricle, right ventricle 
and interventricular septum were elongated to about he same 
extent, and left and right ventricles were found to exhibit 
hypofunction and hyperfunction, respectively. In contrast, he 
current study found little or no changes in left and right 
ventricular ejection fractions during remodeling. Recently, 
Kajstura et al. (17) found that myocyte cellular hyperplasia n
rats may participate in the remodeling ofthe ventricles. In that 
study, DNA synthesis was seen in both left and right ventric- 
ular myocytes after ischemia. Additionally, in the presence of 
left ventricular dysfunction there are increases in myocardial 
wall tension and neurohumoral markers (plasma norepinephrine, 
plasma renin activity, plasma trial natriuretie peptide and plasma 
arginine vasopressin) (18,19) that probably added to persistence 
of the observed biventrieular remodeling process. 
As previously shown by our laboratory (20), wall stress in 
patients with an anterior infarction increases progressively 
during the first year. Increasing left ventricular wall stress after 
infarction may possibly result in a compensatory increase in 
right ventricular f ee wall length in association with changes in 
right ventricular loading, coupled with the changes in interven- 
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tricular septai wall length and curvature. Goidstein et al. (4) 
reported that during occlusion of the septal branch of the left 
anterior descending coronary artery in dogs, septal ischemia 
depresses septal contraction and global left ventricular func- 
tion, resulting in left ventricular dilation. As the interventric- 
ular septum ceased thickening, there was a concurrent increase 
in systolic septai displacement into the right ventricular cham- 
ber. Pansystolic septal thinning and subsequently more exten- 
sive paradoxic displacement were associated with depression of
right ventricular performance, as indicated by increased right 
ventricular volumes and depressed right ventricular pressure 
generation. 
Farrar et al. (21) studied the effects of dilated cardiomyop- 
athy on left ventricular to right ventricular systolic interaction. 
Using a ventricular assist device to reduce left ventricular 
systolic pressure development in pigs, they demonstrated that 
left-to-right ventricular systolic interaction was significantly 
greater than that noted in the normal heart. Thus, in certain 
pathologic states the contribution of the left ventricle to right 
ventricular systolic pressure/volume characteristics an be ac- 
centuated. They suggested that decreased elastance (i.e., in- 
creased compliance) of the interventricular septum may have 
accounted for the resultant in increased coupling observed 
between the two ventricles. 
Finally, it is possible that the observed changes in right 
ventricular wall lengths after infarction were direct conse- 
quences of remodeling by right ventricular infarction. Clinical 
(2,3) and necropsy (22,23) studies have reported an association 
of right ventricular apical infarction with anterior wall infarc- 
tion. Chuttani et ai. (5) found dyssynergy of the right ventric- 
ular apex in 31% of patients secondary to infarction or 
ischemia of the right ventricular apical free wall after anterior 
infarction. The fact that the right ventricular apex is supplied 
by small branches from the left anterior descending artery can 
understandably account for the association of right ventricular 
apical infarction with anterior wall left ventricular myocardial 
infarction. Although there were insufficient data from the 
current clinical study to define evidence for right ventricular 
infarction, the finding that the changes in the left and right 
ventricles appeared in parallel would suggest a direct cause- 
and-effect association and probable ventricular interdepen- 
dence for global cardiac remodeling after primary left-sided 
anterior infarction. 
Potential limitat,¢ms of the study. The accuracy of deter- 
mining biventricular volumes and free wall and interventricular 
septal engths by the methods described could influence the 
interpretations of the study. However, quantitative determina- 
tions of cardiac volumes using electron beam computed to- 
mography have been demonstrated in animals and humans. 
Errors are on the order of <5% for calculations of global 
stroke volumes of both the left and right ventricles (9,12,13,24). 
The methods of defining ~egmental free wall and septal engths, 
that is, summing segmental line lengths every 5 to 6 ° of circum- 
ference, are valid geometric approximations for measuring the 
length of a circular or elliptical arc. Although errors in placement 
of fiducial markers for the beginning and ending of the individual 
arc segments could influence this approximation, the data were 
analyzed in a systemic fashion across all serial studies. Thus, no 
significant faults in serial definition of left and right ventricular 
chamber volumes or segmental rc lengths are considered that 
could influence the results of the current investigation. 
The quantitative methods to evaluate the tomographic 
images used a floating-point, epicardial centroid based on left 
ventricular tomographic geometry as a reference coordinate 
system to determine right ventricular free wall and interven- 
tricular septal wall lengths (25,26). The advantages of such an 
approach are that regional information can be quantitated 
from a known coordinate system and, by noting a fixed 
anatomic reference point, rotation within the tomographic 
plane and translation of the heart during the cardiac ycle can 
be accounted for, thus resulting in proper alignment of data 
from the same anatomic region at end-diastole and end- 
systole. Although centroids other than that based on epicardiai 
surface area could be employed, the actual ength measure- 
ments would not be influenced by centroid type choice. 
One concern that is common to studies in patients in whom 
exacting controls of experimental conditions are difficult is the 
influence of variable preload and afterload on individual 
measurements of left ventricular chamber volumes. Patient 
hemodynamic variables noted in Table 1 remained at all times 
within the expected norms for a random adult population, but 
the heart rate and mean arterial pressure were different at the 
end of the study than at the beginning of the study. The effect 
of these differences between loading conditions on ventricular 
mechanics would be difficult to predict but could conceivably 
account for some of the ebserved increases in left ventricular 
chamber volumes noted during the 4- to 5-year follow-up 
period; however, in our opinion, such differences would not be 
expected to explain fully the biventricular patterns noted in 
Figures 2 to 4. Trends for time-dependent changes in chamber 
volume noted at 4 to 5 years after infarction were consistent 
with the findings at the other three scan dates after hospital 
discharge. Within the understandable constraints of interpre- 
tation related to variable loading conditions, it is our conten- 
tion that the measured patterns of changes in left and right 
ventricular volumes are a direct physiologic onsequences of 
postinfarction ventricular emodeling. 
Short- and long-term long-acting nitrates during the first 
year after infarction have been implicated in limiting the extent 
of ventricular dilation (27,28). However, this class of medica- 
tions was taken by the majority of patients in the study 
throughout he examination period. The effects of beta- 
blockade oa reFodeling and left ventricular hypertrophy re- 
main moot (29), and, again, patients who were placed on 
beta-blockers at or about the time of hospital discharge 
remained on the therapy throughout the study period. Thus, 
any incremental effects of reducing the extent of ventricular 
remodeling seen in this serial study by long-term use of nitrates 
or beta-blockers, or both, is assumed to be uniform within a 
given patient. No clear effect on infarct remodeling has been 
shown for calcium channel antagonists. Two patients were 
taking an angiotensin-converting en~me inhibitor, which 
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could effect he extent of remodeling (30); however, this would 
tend to reduce ventricular dilation, not augment i s magnitude. 
As a whole, it is assumed that if any additional pharmacologic 
effects were contributed by concomitant medications, the 
magnitude of their contribution to the serial observations on 
global ventricular volumes was small and consistent through- 
out the study period. Short-term effects of medications on 
chamber volumes were significantly attenuated by requiring 
each patient o fast for >-4 h (including no medication) before 
each prescheduled electron beam computed tomographic s an. 
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